REMARKS 

With this Amendment, Claims 1-8, 12 and 16 have been amended and Claims 17-29 
have been canceled without prejudice. Claim 31 has been added. After entry of this 
Amendment, Claims 1-16, 30 and 31 are pending in the instant Application. Applicants 
expressly reserve the right to prosecute Claims drawn to canceled subject matter in one or 
more continuation, divisional or continuation-in-part applications. 

AMENDMENT OF CLAIMS 

Claim 1 has been amended to clarify the claimed invention. Support for the 
amendment of Claim 1 may be found in the Specification at page 3, lines 24-26. Claims 2-8 
have been amended to clarify the claimed invention. Support for the amendment of Claims 2- 
8 may be found in the Specification at page 10, lines 10-14. Claim 12 has been amended to 
recite that the assay is an in vivo assay and is supported by the Specification at page 10, line 
3. Claim 16 has been amended to recite that the peptide comprises a nuclear receptor box 
(NR-box) amino acid sequence or derivative thereof and is supported by Figures 6, 7 and 10. 

New Claim 31 is supported by originally filed Claim 17. 

No new matter is added by the amendment of Claims 1-8, 12 and 16 and the addition 
of new Claim 3 1 . Accordingly, entry into the instant Application is proper and respectfully 
requested. 

REJECTIONS UNDER 35 U.S.C. S 112. first paragraph 

Claim 16 stands rejected under 35 U.S.C. § 1 12, first paragraph for containing new 
matter. More particularly, the Patent Office asserted that the term "NR" was not defined 
anywhere in the Specification. Applicants respectfully traverse the rejection. 

The specification need not provide written description support in exactly the same 
words as are used in the claims. Application ofLuckach 169 USPQ 795, 796 (CCPA 1971). 
It is enough that the specification conveys to those of skill in the art that the applicant had 
possession of the invention. In re Wilder 222 USPQ 369, 372 (Fed. Cir. 1984). 

Applicants submit that the term "NR" is well known to those of skill in the art to as an 
abbreviation of "nuclear receptor." Applicants refer the Patent Office to Appendix A (i.e., 
Geistlinger et al, J. Am. Chem. &>c.2001, 123 1525-1526) where NR is defined in the second 
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line of page 1 525. Accordingly Applicants submit that the term "NR box" is well known to 
those of skill in the art as an abbreviation of "nuclear receptor box." 

Applicants point out that the term "NR box" is used extensively in the prior art cited 
in this application. Further, Applicant refer the Patent Office to Appendix A {i.e., Geistlinger 
et al, J. Am. Chem. Soc.2001, 123 1525-1526) where NR box is defined in the second 
paragraph of page 1525. Accordingly, since the term "NR box" is well-known to those of 
skill in the art a definition of "NR box" need not be taught in the instant Specification. 
Further, Applicants have provided examples of an "NR box" in Figures 6, 7, 10 and 11. 
Accordingly, the skilled artisan would immediately understand that the applicant had 
possession of the invention recited in Claim 16, as amended. 

Applicants point out that Claim 16, as amended, does not recite "nuclear receptor box 
motif," which obviate the new matter rejection on this basis. 

In view of the foregoing, Applicants respectfully request that the rejection of Claim 16 
under 35 U.S.C. § 1 12, first paragraph be withdrawn. 

Claims 1-17 and 30 stand rejected under 35 U.S.C. § 1 12, first paragraph for lack of 
enablement. More specifically, the Patent Office maintained that, while the specification was 
enabling for methods for identifying compounds which modulate coactivator binding to 
nuclear receptors with coactivator binding sites, the specification failed to provide 
enablement for a similar method where the nuclear receptors lack a coactivator binding site. 
Applicants respectfully traverse the rejection. 

In order to satisfy the enablement requirement of 35 U.S.C. § 1 12, first paragraph a 
patent application, supplemented with information known in the art, need only teach one of 
skill in the art how to make and use the invention, without undue experimentation. 
Accordingly, the enablement requirement is fulfilled when the specification discloses at least 
one method for making and using the claimed invention that bears a reasonable correlation to 
the entire scope of the claim. In re Fisher 166 USPQ 18, 24 (CCPA 1970). The patent 
disclosure is not required to teach, and preferably omits that which is well known in the art. 
In reBuchner 18 USPQ2d 1331, 1332 (Fed. Cir. 1991); Hybritech, Inc. v. Monoclonal 
Antibodies, Inc. 231 USPQ 81, 94 (Fed. Cir. 1986); Lindemann Maschinenfabrik GMBH v. 
American Hoist & Derrick Co. 221 USPQ 481, 489 (Fed. Cir. 1984). Experimentation 
typically engaged in by those of skill in the art is permitted, as long as the experimentation is 
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not undue. In re Wands 8 USPQ2d 1400, 1404 (Fed. Cir. 1988); In re Angstadt 190 USPQ 
214, 219(CCPA 1976). 

A disclosure, as filed, is presumed to be enabled, unless there is reason to objectively 
doubt the truth of the statements relied on for enabling support. In re Marzocchi 169 USPQ 
367, 370 (CCPA 1971). Thus, the Patent Office bears the initial burden of presenting a 
reasonable explanation of why the scope of protection sought in the claims is not enabled by 
the specification. In re Wright 27 USPQ2d 1510, 1513 (Fed. Cir. 1993). Accordingly, the 
Patent Office must, at minimum, provide specific technical reasons, which explain how the 
specification fails to enable the claimed invention. In re Bowen 181 USPQ 48, 51 (CCPA 
1974); MPEP§ 2164.04. 

Independent Claim 1, as amended, recites a method of identifying a compound that 
binds to a coactivator binding site of a nuclear receptor. Applicants submit that Claim 1 is 
fully enabled by the Specification, as filed. 

The Specification teaches identification (Specification at page 9, line 30 to page 10, 
line 23) and modeling (Specification at page 10, line 23 to page 11, line 4) of coactivator 
binding sites of a nuclear receptor by homology to the coactivator binding site of human 
thyroid receptor. Further the Specification teaches numerous methods for modeling whether a 
test compound fits spatially into a nuclear coactivator binding site (Specification, page 11, line 
5 to page 11, line 34 and page 13, line 3 to page line 35). Finally the Specification teaches 
methods for screening the test compounds in assays which measure the binding of a test 
compound to the nuclear activator binding site (page 15, line to page 15, line 31), which 
consequently allow for identification of a test compound which binds to the nuclear receptor 
coactivator binding site. 

Thus, the Specification discloses detailed procedures for making and using the claimed 
invention that bears a reasonable correlation to the scope of the claimed invention. Further, in 
view of the extensive guidance provided by the Specification, Applicants respectfully submit 
that the amount of experimentation required to practice the claimed invention is not undue. 
Thus, Applicants maintain that the claimed invention may be practiced with any nuclear 
receptor which has a coactivator binding site, regardless of whether the nuclear receptor is 
"known" to have a coactivator binding site (i.e., regardless of whether the receptor has a 
known ligand which binds to the coactivator binding site) without undue experimentation, 
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given the detailed disclosure of the Specification. Accordingly, the Specification teaches how 
to make and use the claimed invention without undue experimentation. Nothing more is 
required by 35 U.S.C. § 1 12, first paragraph. 

Applicants further point out that every possible embodiment of a generic claim need 
not be disclosed in the specification to satisfy the requirements of 35 U.S.C. § 1 12, first 
paragraph. Genentech, Inc. v. Novo Nordisk 42 USPQ2d 1001 (Fed. Cir. 1997). Accordingly, 
Applicants are entitled to a generic claim without providing specific guidance or working 
examples of every possible embodiment of the claimed invention. 

In view of the foregoing, Applicants respectfully request that the rejection of Claims 1- 
17 and 30 under 35 U.S.C. § 1 12, first paragraph be withdrawn. 

REJECTIONS UNDER 35 U.S.C. § 112, second paragraph 

Claims 1-17 and 30 stand rejected under 35 U.S.C. § 1 12, second paragraph for 
allegedly being indefinite. Applicants respectfully traverse the rejection. 

The Patent Office asserted that Claim 1 failed to recite a step that measured coactivator 
binding to a nuclear coactivator binding site. Claim 1 , as amended, recites "screening said test 
compounds in an assay that measures binding of a test compound to a nuclear coactivator 
binding site." Accordingly, Claim 1, as amended, recites measurement of the binding of a test 
compound to a nuclear coactivator binding site, which obviates the rejection. 

The Patent Office asserted that Claim 17 failed to recite a step that measured 
coactivator binding to a nuclear coactivator binding site. Claim 17 has been canceled, which 
obviates the rejection. 

Claim 12 has been amended to recite that the assay is an in vivo assay, which obviates 
the rejection. 

Applicants submit that the amendment of Claims 2-8 where "corresponding to" been 
replaced by "identified by homology alignment" obviates the rejection. 

Claim definiteness is determined under 35 U.S.C. § 1 12, second paragraph by 
analyzing whether the skilled artisan could understand the bounds of the claim when read in 
view of the specification. Credle v. Bond 30 USPQ2d 191 1 (Fed. Cir. 1994). Accordingly, if 
those of skill in the art are reasonably apprised of the scope of a claim, then the claim can be 
considered definite. In re Waterdam 31 USPQ2d 1754 (Fed. Cir. 1994). 
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The Patent Office claimed that the term "nuclear receptor box" was indefinite because 
"NR box" was not specifically defined in the Specification or Claims. Applicants have 
already pointed out that explicit definition of a term well-known to the skilled artisan is not 
required. Accordingly, the skilled artisan would immediately comprehend the metes and 
bounds of a claim which recited nuclear receptor boxes, which obviates the rejection. 

Applicants further submit that the subsequent comments by the Patent Office are 
misplaced. Numerous nuclear receptor boxes for nuclear receptors are known in the art (see 
Figure 6, paragraph 2, page 1525 of Geistlinger et al.,J. Am. Chem. Soc.2001, 123 1525-1526 
provided in Appendix A). Accordingly, Applicants are not limited to the nuclear receptor 
boxes described in the instant Specification and Claims. 

Nevertheless, Applicants, address the subsequent allegations in attempt to dispel any 
confusion on the part of the Patent Office. Applicants point out that NR-box 1 in Figure 7 is 
residues 15-21 of SEQ ID NO: 5. Figure 7 erroneously represents that NR-box 1 in Figure 7 
may also be residues 15-21 of SEQ ID NO: 6. In fact, NR-box 2 is residues 15-21 of SEQ ID 
NO: 6 (please compare SEQ ID 6 in Figure 6 with residues 15-21 of SEQ ID NO: 6 in Figure 
7). 

Applicants further point out that NR-boxes are part of a nuclear receptor (i.e., part of a 
large polypeptide) and are not peptides themselves. However, synthetic peptides derived from 
various NR-boxes may be made synthetically. Accordingly, for example, a peptide derived 
from NR-box 1 may comprise all or a portion of residues 15-21 of Seq ID NO 5. Similarly, a 
peptide derived from NR-box 2 may comprise all or a portion of residues 15-21 of Seq ID NO 
6 and a peptide derived from NR-box 3 may comprise all or a portion of residues 15-21 of Seq 
ID NO 7. 

In view of the foregoing, Applicants respectfully request that the rejection of Claims 1- 
16 and 30 under 35 U.S.C. § 112, second paragraph be withdrawn. 

REJECTION UNDER 35 U.S.C. S 102 (b) 

Claims 1, 10, 12-15, 17 and 30 stand rejected under 35 U.S.C. § 102 (b) as being 
anticipated by Scanlan et aL, International Application No. WO 97/221993 (hereinafter 
"Scanlan"). Applicants traverse the rejection. 
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Anticipation of a claim requires that the reference teach every element of the claim. 
MPEP § 2131. Thus, "a claim is anticipated only if each and every element as set forth in the 
claim is found, either expressly or inherently described, in a single prior art reference:." 
Verdegaal Bros. v. Union Oil Co. of California 2 USPQ2d 1051, 1053 (Fed. Cir. 1987). 

The claimed invention is a method of identifying a compound that binds to a 
coactivator binding site of a nuclear receptor. First, test compounds that fit spatially into the 
nuclear receptor coactivator binding site are modeled using an atomic structural model of the 
nuclear receptor coactivator binding site or portion thereof. Second, the test compounds are 
screened in an assay that measures binding of a test compound to the nuclear receptor 
coactivator binding site. Third, a test compound that binds to the coactivator binding site of 
the nuclear receptor is identified. 

Contrastingly, Scanlan teaches a method for identifying compounds which bind to the 
ligand binding site of a nuclear receptor. Scanlan fails to teach or suggest a method for 
identifying compounds which bind to a coactivator binding site of a nuclear receptor. 
Accordingly, since Scanlan fails to teach each and every element of the invention recited in 
Claim 1 , as amended, the cited reference fails to anticipate amended Claim 1 . 

Claims 10, 12-15 and 30 depend either, directly or indirectly, from independent Claim 
1 and are thus patentable for at least the same reason. In view of the foregoing, Applicants 
respectfully request that the rejection of Claims 1, 10, 12-15 and 30 under 35 U.S.C. § 102 (b) 
over Scanlan be withdrawn. 

REJECTIONS UNDER 35 U.S.C. S 103 (a) 

Claims 1-10, 12, 14, 15, 17 and 30 stand rejected under 35 U.S.C. § 103 (a) as being 
unpatentable over Scanlan in view of Collingwood et al.,Proc. Natl. Acad, of Sci. 94, 248, 
1997 (hereinafter "Collingwood")- Applicants respectfully traverse the rejection. 

Applicants have shown above that Scanlan does not teach or suggest every limitation 
of the invention recited in amended Claim 1. Collingwood teaches mutation of Lue 454 in the 
coactivator binding site to valine diminishes or abolishes the binding of a coactivor to the 
thyroid hormone p receptor. Collingwood fails to teach or suggest a method for identifying a 
compound that binds to the coactivator binding site of a nuclear receptor. Accordingly, 
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Collingwood fails to cure the deficiency of Scanlan to provide the invention recited in Claim 
1, as amended. 

Claims 2-10, 12, 14, 15 and 30 depend either directly or indirectly from independent 
Claim 1 and are thus patentable for at least the same reasons as Claim 1 . In view of the 
foregoing, Applicants respectfully request that the rejection of Claims 1-10, 12, 14, 15, and 30 
under 35 U.S.C. § 103 (a) over Scanlan in view of Collingwood be withdrawn. 

Claims 1, 10, 11-13, 17 and 30 stand rejected under 35 U.S.C. § 103 (a) as being 
unpatentable over Scanlan in view of Kuntz et al. 9 Science 257, 1078, 1992 (hereinafter 
"Kuntz"). Applicants respectfully traverse the rejection. 

Applicants have shown above that Scanlan does not teach or suggest every limitation 
of the invention recited in amended Claim 1. Kuntz discloses computational strategies for 
drug design. Kuntz fails to teach or suggest a method for identifying a compound that binds to 
the coactivator binding site of a nuclear receptor. Accordingly, Kuntz fails to cure the 
deficiency of Scanlan to provide the invention recited in Claim 1 , as amended. 

Claims 10, 11-13 and 30 depend either directly or indirectly from independent Claim 1 
and are thus patentable for at least the same reasons as Claim 1. In view of the foregoing, 
Applicants respectfully request that the rejection of Claims 1, 10, 11-13, and 30 under 35 
U.S.C. § 103 (a) over Scanlan in view of Kuntz be withdrawn. 
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CONCLUSION 

Applicants respectfully submit that all pending Claims of the captioned Application 
satisfy all requirements for patentability and are in condition for allowance. An early 
indication of the same is therefore respectfully requested. 

No other fees are believed due in connection with this Amendment. However, the 
Commissioner is authorized to charge any required fee not included with this Amendment or 
credit any overpayment to Pennie & Edmonds LLP Deposit Account No. 16-1 150 (981 1-008- 
999). A duplicate copy of this sheet is enclosed for such purpose. 

If the Examiner determines that prosecution of the instant application would benefit 
from a telephone interview, the Examiner is invited to call the undersigned attorney at (212) 
790-6578. 



Date April 25, 2002 



Enclosure 



Respectfully submitted, 

JLs»J K 45,298 

Sunil K. Singh (Reg. No.) 

for Gary S. Williams (Reg. No. 31,066) 
PENNIE & EDMONDS llp 
3300 Hillview Avenue 
Palo Alto, CA 94304 
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An Inhibitor of the Interaction of Thyroid Hormone 
Receptor fl and Glucocorticoid Interacting Protein 1 

Timothy R. Geistlingcr apd R. Kiplin Guy* 

Departments of Pharmaceutical Chemistry and 
Cellular and Molecular Pharmacology 
University of California at San Francisco 
513 Parnassus Avenue. San Francisco. California 94143 

Received Augusi 25, 2000 

The thyroid hormone receptors fTTVs) members of the : nuclear 
receptor (NR) superfamily,' are crucial for ™^ 
and for regulation » of metabolism in the adult.' The TR's integrate 
multiple input signals including tissue and developmental context 
and hormonal levels to produce distinct patterns of gene ejtpres- 
sion 1 The TR's are attractive therapeutic targets in cardiovascular 
disease." Herein w C report a novel approach to chemical antago- 
nism of thyroid hormone signaling. • ^ ^r. 

The TR's exert their effects by dynamic regulation of the 
formation of multiprotein complexes that include coacuvators. 
co-rcprwsors. and the basal transcription machinery. The TK 
conformation adopted upon binding of thyroid h «™°f l ( f^ 1 > 
allows the binding of coactivating proteins, while that adopted 
by the unliganded receptor prevents coactivator binding and allows 
?or corerJLor btading ** Genetic analyst of NR coacuvaor 
proteins revealed a highly conserved motif (LXXLL), termed the 
NR box. that mediates the interaction of NR"s and coaettvators. 4 
Sv~amrs tftco have multiple NR boxes of differing affinity 
that can exhibit either cooperative'* or noncooperauve* binding- 
X-ray crystallographic studies of the complex of T,. the human 
AyJid^ceptof/isoform (hTR£ and ^ a ^.^ 
corticoid Receptor Interacting Protein 1 (GRIP1) (T 3 W 
GR1P1) reveal that the NR box bind, to *l r ^™*£ 
amphipathic a-hclix.» Biochemical studws of hTR/3 GRIP1 
complex formation revealed that the second NR box of GRIP1 
had the highest affinity for TyhTR/3. suggested that binding 
Solved an induced fit ot the NR box helix, and mdica ed .hat 
there was no apparent cooperatmiy ,n NR box binding.;-' Wc 
demonstrate below that a-helical peptidomimettcs of the second 
STbox of GRIP1 strongly inhibit TyhTR/3-CRIPl complex 

f °'ln U prei'ious studies, macrolactam constrained peptides have 
been used to inhibit protein- protein interactions." In this study. 
(1) Wbeiro. R. C; Kurtmcr. P. J.; Bi>uer. J. D. a™. Rev. Med. 199S. 46. 

CUnLl TV*.. 7 ed.; Uppmcou-Raveo. \% 
m Fairest D ■ Vennsffora. B. Thyroid 2000. 10. «l-52. 
% DfflStVS Thomclum. 1993. 56. S9-14; discusnon SW- 

*' m wihl d • Wisely G : Wcstia. S.; Cobb, J.; Lambert. M.: Kggtawa, 
fcittWrnl; Class, C; M.lbum. M Nature, 199B. 39S. 

ir *mQ~. a : Carhon, IC; Martini. Kiuencllcnbogcn, B.. lC««neilen. 

7i 3S43-3356 <b)Ribeiro. R. C; Aprilctri. X. W. ; Wagner R. L 
12??' o i~ -Feafi W." Huber. R.: Kushaer. P. J.; NiUsoiV , S.; S«nl». 
KSfc! JR. iSitoSaS P.: Baxter. J. D. 4«*u P^ H>„n Res. 1998. 

53 aoj5fa£>t Anderson. CM.^Ma. R: K»* H.; U*. R. M.; Kushner, 
P J* sSSp. M R- McL Endo. 1998, 2. 302-13- K R . 

f i n Hon*, H.; Darimom. B. D.; Ma. Ki Vanfo L" Y4mamot0 ' K R ~ 
sXp M R. / fiW- Cfc^- W». 374. 3496-3402. 
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Fteure 1- Temperature dependence of circular dichroism speccra of the 
S^d^el ,nd constrained peptide 9. Spectra were acquued 
ZTZ^S scions of 1 and 9 (50 /.M in 20% AW .n 50 mM Tn, 
pH^t^iriouS temperatures- Mean residue ellipocily (0) reported in 
deg-cm 1 *dmol" 1 . 

a series of macrolactam constrained GRIP 1 NR box peptides 
CrSt n were synthesized by solid-phase pepude synthesis by 
ring the Fmoc W, with orthogonal protection oi ^«he «levan 
lactaln precursor side chains, followed by on-resin formation of 
ihl^c^rn" The compounds synthesized included vanauon 
in the location, length, and orientaUon of the lacum ring. 

Solution-phase circular dichroism (CD) analysis of these 
peptides revealed partial induction of a-helical character m one, 
9 but UtUe to no inducaon of helical character in the other 
Lnpounds (Table 1). NOESY NMR experiments w«h 9 revealed 
fou/arnide proton resonances that show arrade-amxde (.. . + 1) 
SoL^aks dLacteristic for pept ide anrides m an a-hehcal foU 
with COSY coupling constants less than 5.0 Hz (Jhm-ho*). well 
wlrHS normally exhibited in a-helical 
proteins. These data imply either that peptide 9 has a helical 
conformation for 30-40% of its length or that populabons of 
energetically similar conformations are intexconverone ; rapidly^ 
The structures of the CD spectra of unconstrained peptide 1 and 
coined peptide 9 were independent of *e ^mp^ture over 
the range of 4-50 'C (Figure 1) supporting the former model. 
Se wmbinauon of these findings suggests that the constraint m 
sTaonTly biases conformational equilibria toward an a-hehcal 
ISfwSS the portion of the peptide enveloped 

The ability of the constrained peptides to displace native GRIP1 
peptide from Tj-hTR/J was assessed by usmg 
Polarization (FP) equilibrium competition assays (Figure 2). 
ConSol expe rimems indicated (hat binding of probe 2 was 

(12) Judiee, I. K, Tom ), Huang. W ;! Wdn. \<£>%'\l&Sg alm - 
r • McDowell. R. Proc> N<* lt - Acad - SaL U-S&Yrn. tA-tn 
C13> wSSgsTD- A.; Atherton. K Method* EnzymoL 1997. 289. 44-67. 
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Figure 2. Inhibition of GRIP I binding to hTRy5 by constraiocd GRIP) . 
Analogues as determined by fluorescence polarizabon competition 
experiments using an Oregon Green 488 tabekd GRIP1 peptide 2\ (♦) 
no T3-probc binding is dependent upon ihe presence of T3 ligand; (▼) 
unconstrained GRIP1 peptide 1 specifically blocks binding of 2, IC50 of 
9.6 de 0.9 /iM; (■) control peptide 3 is unable to block binding of 2; 
constrained peptides block binding of 2: (+) 4, IC50 of 21. (J ± 4.0 uM\ 
(A) S. IC« Of 5.8 ± 0.7 pMi 00 6. IC50 of 22.1 ± 2.2 ^M; (O) 7, IQo 
of 9.1 ± 2 2 //M; (□) 8, 1C 50 of 20,4 ± S.6 uM\ (O) 9, IC*> of 0 62 ± 
0.09 ^M. [2] was constant at 10 dM, [oTR/?] 1-/<M, [T3) 10/xM. Binding 
buffer: 20 mM Tris HQ at pH 8.0, 100 mM NaCl. 10% glycerol. 1 mM 
DTT, 0.01 NP-40, and 1 mM EDTA. 



dependent upon the presence of T 3 (♦) and thai competition for 
binding to hTR£ was exhibited by unconstrained peptide 1 (▼) 
but not by control peptide 3, which has a sequence scrambled 
NR box (■). While all of the constrained GRIP 1 analogues could 
successfully compete for binding to hTRfi most did so with 
affinities worse than or no better than the unconstrained peptide. 
There were no apparent trends relating the location, length, or 
orientation of the lactam moiety to relative degree of competitive 
ability. Strikingly, 9 (O), the single constrained peptide that 
exhibited substantial helical character, exhibited an IC 3 o 15-fold 
lower than the unconstrained peptide 1 (▼). The change in 
inhibitory constant exhibited by 9 indicates that formation of the 
helix during binding induces a 1.5 kcal/mol cost in free energy 
of binding. The magnitude of this effect is equivalent with that 
seen in studies of the yeast transcription factor GCN4 when similar 
constraints were applied. 1 * This study demonstrates that constraint 
of the NR box to an a-helical structure strongly enhances the 
affinity of the NR box for the receptor. 

The ability of constrained peptide 9 to compete with intact 
GRIP1 nuclear receptor interaction domain (GRIPl NID), which 
contains all three GRIPl NR boxes, was tested using a semi- 
quantitative glutathiones-transferase assay. Control experiments 
indicated that the GRTP1 NID bound to hTRjf? in the presence of 
T 3 (lane 3) and failed to bind in the absence of T3 (lane 2). This 
interaction was blocked by unconstrained peptide 1 at high 
concentration (lane 5) but not at low concentration Oane 4) and 
was not blocked by control peptide 3 (lane 6). Constrained peptide 
9 efficiently blocked the binding of hTR£ to the GRIPl NED in 
a dosc-dependent manner (lanes 1— 10). Although the assay does 
not allow for exact determination of ICj 0 values, the relative 

(14) Zhang. M.; Wo, B.; Baum. J.; Taylor. J. Pept. Pnoc. Am. Pcpt Symp., 
IStH 1999753-464. 
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Figure 3. Inhibition of GRIPl NID protein binding to bTR0 by 9. 
Lanes: (1) 35 S-nTR£ alone: (2) no T3 hormone, w S-hTR/3 binding is 
ligand dependent; (3) no competitor maximal binding of ^S^hTR^ to 
GRIP 1 NID domain; (4) 0.01 //M 1; (5) 100 //M pepdde 1 will compete 
for binding to hTRfi: (6) lOO^M 3 showed no competition for binding to 
hTR£; (7-10) increasing concentration of 9 conformational constraint 
increases compedtive ability for binding to M $-hTR£. 3I S-hTR£ was in 
vitro expressed with 35 5-mctbioninc. Recombinant fusion of glurathione- 
5-a-ansfcrase and hCRIPl (GST-GRIP l ( 5« -7«?-H6j) bound to glutathione 
agarose beads was exposed to 3S S-met-hTR£ in the presence and absence 
of inhibitor. Binding buffer was 20 mM Tris HQ ai pH 8.0. 100 mM 
NaCl. 10% glycerol, 1 mM DTT. 0.019& NP-iO, and 1 mM EDTA. 
potency of 9 to 1 was qualitatively in the same range as that 
observed in the FP studies. Additionally, the interaction was 
completely blocked by 10 uM 9 whereas the unconstrained 
peptide never reached this level of saturation, even with 100 /*M 
concentrations. This study indicates that the constrained peptide 
9 can block the interaction of intact receptor and coactivator 
proteins. 

Our results suggest that the formation of a Glu-to-Lys mac- 
rolactam cOE^-K 6 * 5 ) in the second NR box of GRIPl induces a 
partial a-helical conformation. This conformational constraint 
allows 9 to compete for the NR box binding site of hTR^ with a 
15-fold decrease in IC50 relative to GRIPl thus demonstrating 
that preforming an a-helical conformation in the NR box leads 
to stronger interaction between the coactivator and the receptor. 
The poor competitive abilities of other constrained NR box 
peptides are most likely due to the lack of a-helicity as indicated 
by solution CD, thus confirming the requirement for an a-helical 
conformation in the NR box during binding to the nuclear 
receptor. The ability to block formation of the TyhTR^-GRIPl 
complex should allow functional antagonism of thyroid hormone 
signaling. Thus, the results of this study suggest that this interface 
is an appropriate target for the development of protein— protein 
inhibitors as novel thyroid hormone receptor antagonists. 
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^ J APPENDIX B 

^$m$ mAKKED UP VERSION OF AMENDED CLAIMS OF SERIAL NO. 09/281.717 



1. 



(Amended two times) A method of identifying a compound that [modulates] 



binds to a coactivator binding site of [to] a nuclear receptor, said method comprising: 

modeling test compounds that fit spatially into [a] the nuclear receptor coactivator 

binding site [of interest] using an atomic structural model of [a] the nuclear receptor 

coactivator binding site or portion thereof, 

screening said test compounds in an assay [characterized by] that measures binding of 

a test compound to [a] the nuclear receptor coactivator binding site, and 

identifying a test compound that [modulates] binds to the coactivator binding site [to] 

of said nuclear receptor. 

2. (Amended once) The method of claim 1, wherein said atomic structural model 
comprises atomic coordinates of amino acid residues [corresponding to] identified by 
homology alignment with residues of human thyroid receptor selected from the group 
consisting of Val284, Phe293, Ile302, Leu305, and Leu454. 

3. (Amended once) The method of claim 1, wherein said atomic structural model 
comprises atomic coordinates of amino acid residues [corresponding to] identified by 
homology alignment with residues of human thyroid receptor selected from the group 
consisting of Val284, Lys288, Ile302, Lys306, Leu454 and Glu457. 

4. (Amended once) The method of claim 1, wherein said atomic structural model 
comprises atomic coordinates of amino acid residues [corresponding to] identified by 
homology alignment with residues of human thyroid receptor helix 3 residues Ile280, Thr281, 
Val283, Val284, Ala287, and Lys288, helix 4 residue Phe293, helix 5 residues Gln301, Ile302, 
Leu305, Lys306, helix 6 residue Cys309, and helix 12 residues Pro453, Leu454, Glu457, 
Val458 and Phe459. 

5. (Amended once) The method of claim 1 , wherein said nuclear receptor 
coactivator binding site comprises amino acid residues [corresponding to] identified by 
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homology alignment with residues of human thyroid receptor selected from the group 
consisting of helix 3 residues Ile280, Thr281, Val283, Val284, Ala287, and Lys288, helix 4 
residue Phe293, helix 5 residues Gln301, Ile302, Leu305, Lys306 ? helix 6 residue Cys309, and 
helix 12 residues Pro453, Leu454, Glu457, Val458 and Phe459. 

6. (Amended once) The method of claim 5, wherein said amino acid residues 
[corresponding to] identified by homology alignment with residues of human thyroid receptor 
comprise Val284, Phe293, Ile302, Leu305, and Leu454. 

7. (Amended once) The method of claim 5, wherein said amino acid residues 
[corresponding to] identified by homology alignment with residues of human thyroid receptor 
comprise Val284, Lys288, Ile302, Lys306, Leu454 and Glu457. 

8. (Amended once) The method of claim 1, wherein said nuclear receptor 
coactivator binding site comprises amino acid residues [corresponding to] identified by 
homology alignment with residues of human thyroid receptor of helix 3 residues Ile280> 
Thr281, Val283, Val284, Ala287, and Lys288, helix 4 residue Phe293, helix 5 residues Gln301, 
Ile302, Leu305, Lys306, helix 6 residue Cys309 5 and helix 12 residues Pro453, Leu454, 
Glu457, Val458 and Phe459. 

12. (Amended once) The method of claim 1, wherein said assay is a [biological] in 
vivo assay. 

16. (Amended two times) The method of Claim 15, wherein the test compound is a 
peptide comprising a nuclear receptor box [motif] (NR-box) amino acid sequence or derivative 
thereof 
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